Reconstitution of ion transport and respiratory control in vesicles formed from reduced coenzyme Q-cytochrome c reductase and phospholipids.
Reduced coenzyme Q-cytochrome c reductase from bovine heart mitochondria (complex III) was incorporated into phospholipid vesicles by the cholate dialysis procedure. Soybean phospholipids or mixtures of purified phosphatidylcholine, phosphatidylethanolamine, and cardiolipin could be used. Oxidation of reduced coenzyme Q2 by the reconstituted vesicles with cytochrome c as oxidant showed the following energy-coupling phenomena. 1. Protons were translocated outward with a coupling ratio, H+/2e, of 1.9 +/- 0.2. Measurements with mitochondria under similar conditions showed an H+/2e ratio of 1.8. Proton translocation was not seen in the presence of uncoupling agents and was in addition to the net acidification of the medium from the over-all oxidation reaction. 2. Potassium ions were taken up by the reconstituted vesicles in the presence of valinomycin in a reaction coupled to electron transfer. The coupling ratio for K+ uptake, K+/2e, was 2.0 in the vesicles and approximately 1.5 in mitochondria. 3. The rate of oxidation of reduced coenzyme Q2 by the reconstituted vesicles was stimulated up to 10-fold by uncouplers or by valinomycin plus nigericin and K+ ions. Addition of valinomycin alone in a K+ medium caused a transient stimulation of electron transfer. The results indicate that energy coupling can be observed with isolated reduced coenzyme Q-cytochrome c reductase if the enzyme complex is properly incorporated into a phospholipid vesicle.